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Abstract

The Texarkana, Texas, Fire Department had experienced a problem with ddivering an
adequate amount of water to larger fires. One wdl-known solution to this problem, which had been
widely adopted by fire departments, was the use of large diameter hose (LDH). The purpose of this
research project was to evauate whether changing to large diameter supply hose is an gppropriate
drategy for the Texarkana Fire Department.

This study used an evauative research methodology to answer the following research questions:

1. What are the advantages of large diameter supply hose as compared to the supply hose

currently used by the department?

2. What are the disadvantages of large diameter supply hose as compared to the supply hose

currently used by the department?

3. What equipment and adapters are needed to properly utilize large diameter hose?

4. Arethere any safety concerns with the use of large diameter hose?

5. How doesthe cost of large diameter hose compare to the cost of an equivaent amount of

the supply hose currently used?

6. Should the Texarkana Fire Department convert to large diameter supply hose?

Through use of aliterature review, ademonstration, and asurvey of participants, the ressarch
questions were answered. Based on the findings of the study, atrangtion to large diameter supply hose
was found to be an appropriate strategy for the Texarkana Fire Department and the following

recommendations were made:



. The Texarkana Fire Department should begin a program to replace dl 3 inch supply hose
with 5 inch large diameter supply hose, completing the replacement program prior to the
next scheduled 1SO ingpection in 1999, if possible under budgetary congtraints.

. A standard operating procedure for use of 5 inch hose should be devel oped.

. A training program for al personnd should be developed and delivered prior to placing the

large diameter supply hosein service
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I ntroduction

The Texarkana, Texas, Fire Department has experienced a problem with delivering an adequate
amount of water to larger fires. This has been experienced at mgor fires and isreflected in the current
Insurance Services Organization (1SO) rating. The city’s water supply is generdly acceptable, but
ddivery of water from the source to the fire has not been adequate. One well-known solution to this
problem that has been widely adopted by fire departments is the use of large diameter supply hose
(LDH). The purpose of this research project is to evauate whether changing to large diameter supply
hose is an gppropriate strategy for the Texarkana Fire Department.

This study will use an evauative research methodology to answer the following research
questions:

1. What are the advantages of large diameter supply hose as compared to the supply hose

currently used by the department?

2. What are the disadvantages of large diameter supply hose as compared to the supply hose

currently used by the department?

3. What equipment and adapters are needed to properly utilize large diameter hose?

4. Arethere any safety concerns with the use of large diameter hose?

5. How doesthe cost of large diameter hose compare to the cost of an equivaent amount of

the supply hose currently used?

6. Should the Texarkana Fire Department convert to large diameter supply hose?



Background and Significance

The Texarkana, Texas, Fire Department serves a population of gpproximately 34,000 citizens
with aservice area of gpproximatey 25 square miles. The entire service areais urban in nature with
adequate water mains and hydrant digtribution. All water supply for structure firesis obtained from
hydrants, with no water tenders or suction supplies. The department operates five fire Sations with five
engine companies, one truck company, and one rescue company. The Texarkana Fire Department isa
career department with 73 uniformed and 2 civilian employees. Dally gtaffing in the operations divison
ranges from aminimum of 18 personnd to amaximum of 20. All engines are equipped with 1,000
gdlon per minute (gpm) or larger pumps. Currently, the department uses 3 inch supply / atack hose
with 2 ¥2inch couplings for water supply. The hoseis carried in a split hose bed with 800 feet of hose
in each 9de, making atota of 1,600 feet of supply hose on each engine. The hoseis loaded for
forward lays with adapters used for reverse lays. Either one 1,600 foot line or two 800 foot lines can
belad.

Two specific problems led this department to consider changing our supply hose. Firet, alarge
commercid fire last year became heavily involved in flame prior to the depatment’sarrivd. The
building was an old supermarket that had been converted to afurniture store. 1t was gpproximately
7,500 sguare feet with a heavy fire load and anchored one end of alarge “L” shaped strip mall. There
was an intact fire wall between this building and the adjacent strip mal which helped contain the fire to
the occupancy of origin. Three hydrants were available within 800 feet for water supply and dl three
were rated to flow in excess of 1,000 gallons per minute. One of the hydrants was less than 200 feet
from the fire building. All three hydrants were used for the fire with three engines pumping. One 1,250

gpm engine spotted at a hydrant and pumped through two 3 inch lines of 800 feet each to supply an
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aerid mager stream. One 1,000 gpm engine was operated with two forward laid 3 inch lines of 200
feet each. Thisengine supplied an engine mounted master stream device aswell as some hand lines.
The third engine (1,250 gpm) was supplied by two forward laid 3 inch lines of 800 feet each. This
engine supplied hand lines only. The fire was eventudly extinguished after the fuel load was reduced to
match the water being applied. Through post-incident andysis, the department identified water supply
asaproblem. The Nationa Fire Academy formulafor fire flow showed a needed fire flow of around
2,500 gdlons per minute to extinguish thisfire. The three engines pumping had a combined pump
capacity of 3,500 gdlons per minute. The three available hydrants had in excess of 3,000 gpm
avalable. Magter stream devices and personnd were available to flow well in excess of the needed
flow. If dl available water has been delivered to the fire scene, the fire could have been extinguished
more rapidly. While other strategies to ded with the problem were identified in the critique, use of large
diameter hose was identified as one potentid solution that could not be implemented just through training
and changing operational procedures.

The second problem that led to the department’ s consideration of large diameter hose was a
recent change made by the Texas Department of Insurance (TDI) in regard to insurance ratings. For 80
years, the State of Texas has used the Key Rate Schedule as the insurance rating system for fire
departments. On September 11, 1996, the Key Rate Schedule was repeded by the Insurance
Commissioner and the Insurance Service s Office (1SO) Public Protection Classfication system was
adopted, to be effective January 1, 1997 (“ TDI adopts SO’ s fire suppression rating schedule’, 1996).
Prior to this date, municipa fire departments in Texas had been rated on the 1SO system, but these
ratings were used only by insurance companies to make underwriting decisons. They were not used in
rate calculations. The Texarkana Fire Department, like other fire departmentsin Texas, had based
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many procedures on requirements of the Key Rate Schedule. The department was now faced with a
trangtion to a different schedule and wanted to maximize the credit available to improve our 1SO rating.
One of the mgjor factorsin the ISO schedule is water supply with aweight of 40%. Of the 40 points
avalable for water supply, 35 are based on a comparison of the needed fire flow to the capacity of the
supply works, the capacity of the distribution system (water mains), and the combined capacity of dl
fire hydrants within 1,000 feet of the location being tested. Whichever of these four factorslimitsthe
water available or needed limitsthe credit. Under 1SO guiddines, hydrants within 300 feet of the test
location are credited at 1,000 gpm. Those from 301 to 600 feet away are credited at 670 gpm. Those
from 601 feet to 1,000 feet away are credited at 250 gpm. Hydrants more than 1,000 feet from atest
point receive no credit (Hickey, 1993). In Texarkana, hydrants are most commonly the limiting factor in
the water supply cdculaions and, a our last rating, the water supply portion received only 23 of the 35
points available. According to Stevens (1996), full credit for hydrants to 1,000 feet can be given to
departments who carry at least 1,000 feet of large diameter hose. This was confirmed by Michaegl
Pietsh, PE, a Senior Fidd Engineer for 1S0O, a a seminar attended by the author (persond
communication, May 30, 1997).

Because large diameter hose has the potentid to improve water supply at larger fires and
because of the need to improve the department’ s 1SO rating, this study is relevant to the department.
This study isrelevant to this Executive Fire Officer course, Executive Analyss of Fire Department
Operations in Emergency Management. It specificaly relatesto Unit 2, Emergency Operations, to the
preparation phase of the standard emergency management cycle, and to capability assessment as

discussed in Unit 1.



Literature Review

Advantages

A survey of available literature was conducted to answer some of the research questions and to
provide a background for further research. Nationa Fire Protection Association (NFPA) 1961,
“Standard on Fire Hosg’, defines large diameter hose as hose with an insde diameter of 3 %z inch or
larger. Large diameter supply hose is designed to be used at anorma operating pressure of 185
pounds per square inch (ps). Large diameter attack hose is designed for use at operating pressures of
at least 275 ps (NFPA 1961, 1992). This study deals with large diameter supply hose, not attack
hose. Thetwo szes of large diameter supply hose most commonly used by municipa fire departments
are4 inch and 5 inch, dthough 6 inch isdso avalladle (Clark, 1991). The primary advantage of large
diameter hoseisthat it will deliver more water than will smdler hose under the equivadent conditions of
supply and pressure. One study showed two 2 %2 inch hoses of 300 feet each delivering 700 gpmto a
pumper. From the same hydrant, one 5 inch hose 300 feet in length ddivered 1,840 gpm (Shapiro,
1997). The sameistrue between sizes of large diameter hose. Another study by Shapiro (1996b) used
equal 300 feet lengths of 4 and 5 inch hose to supply apumper. The 4 inch hose supplied 1,057 gpm
while the 5 inch hose supplied 1521 gpm. Another author compared flow in various hose sizes based
on the amount of water that could be flowed through 500 feet of hose with 60 ps static pressure
avallable at the hydrant. He based his cdculations on limiting friction loss to 10 ps per 100 feet of hose
and leaving 10 ps suction pressure at the pump. Under these conditions, 2 %2inch hose will ddiver 220
gpm, 3inch will deliver 350 gpm, 4 inch 710 gpm, and 5 inch will ddiver 1,120 gpm (Edwards, 1995).
Purrington (1991) listslow friction loss as the primary advantage of large diameter supply hose. This

lower friction loss leads to the increased flows discussed above.
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Another advantage of large diameter hose isthat it will ddiver water to the fireground with
fewer people and less time necessary for set-up. Edwards (1995) describes a method of fully supplying
a1,000 gpm pumper with multiple reverse lays of 2 %2inch hose. He describes these evolutions as
“time consuming and sometimes operationaly ineffective’ (p. 48). Thistechnique dso requires an
additional pump operator at the hydrant, which can be detrimenta when modern gaffing leves are
considered.

Disadvantages

Some disadvantages to large diameter hose are listed in the literature. Purrington (1991) states
that large diameter hose can be difficult to physcdly handle but that this disadvantage is overshadowed
by the advantages. McGraw (1994) described the lower operating pressure in large diameter supply
hose as a disadvantage in certain circumstances. He recommended that it not be used, in most cases, to
supply standpipes and sprinkler systemsin taler buildings as the 185 ps operating pressure of the hose
is not adequate to overcome the friction lossin the system and the pressure loss due to eevation while
mantaining an adequate nozzle pressure. Ancther disadvantage of large diameter supply hoseis that
use of this hose requires additional hardware. NFPA standard 1962, “ Care, Use, and Service Testing
of Fire Hose Including Couplings and Nozzles’, 1993 edition, requires a pressure and volume relief
device on the discharge sde of the pump when supplying attack lines, manifolds, standpipes, and
gorinkler systems. The same standard aso requires an intake relief vave on arecaiving pumper when
large diameter supply hoseisused in arelay operation. Shapiro (1996b) lists some comments he has
heard regarding large diameter hose that could be described as disadvantages. He neither substantiates
nor denies these statements but lists them only as comments. One of these commentsisthat large
diameter hose is exceptiondly heavy once charged and cannot be moved. A typica section of 5inch
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hose 100 feet long weighs around 110 pounds and holds gpproximately 1 galon of water per linear foot
of hose. Thisyiddsatota weight of just over 940 pounds per 100 feet of charged hose. A smilar
section of 4 inch hose would weigh around 710 pounds per 100 feet charged. It islikely that these
hoses would be difficult to move. The second comment is that large diameter hose is difficult to drive
over once charged and can restrict access to the fire scene. Clark (1991) dtates that there have been
severd cases of damage to large diameter supply hose when cars were driven over acharged line.
Clark gtates. “1n some instances, the undercarriage of the car cut or abraded the hose. A burst in the
magjor - or only - supply line can have serious consequences a afire’” (1991, p. 259).

Equipment and Adapters

Asindicated above, NFPA 1962 requires certain relief devices when large diameter supply
hoseisused. Paragraph 2-1.6.2 of this standard states:

A pressure and volume relief device with adequate capabilities and a maximum setting, not to

exceed the service test pressure of the hose being used, shal be used on the discharge side of

the pump when large diameter supply hose is used to supply attack lines, manifolds, and
standpipe and sprinkler systems. Rapid closing or opening vaves shal not be used with large
diameter supply hose.
Paragraph 2-1.6.3 of this same standard also requires a suction relief valve on the receiving pumper if
large diameter supply hoseisused in arelay operation.

The number and type of adapters needed is affected by the choice of couplings. One common
choicein large diameter supply hose systems is the quarter turn Storz coupling. An advantage of the
Storz coupling isthat it is a sexless coupling, having no made or femae end. This reduces the number of
adapters needed and diminates the consderation of which way to load a hose bed, either for forward
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or reverse lay. Hosewith Storz couplings is automaticaly reedy to lay in ether direction. A
disadvantage of Storz couplings has been atendency to become disconnected due to the natural
tendency of large diameter hose to twist when charged. This has been largely diminated on newer
couplings by the inclusion of alocking device on the coupling. Thistendency to twist dso necesstatesa
swivd coupling a the point of connection to the engine to prevent the hose from twigting itsdf closed.
National Standard Thread (NST) couplings can aso be used on large diameter supply hose. They do
not tend to disconnect with twisting as the twisting is in the tightening direction of the coupling. They do
require aswive at the point of connection to the engine to prevent the twisting from closing off the hose,
NST couplings dso tend to leak more than do Storz couplings (Shapiro, 1996a).

Anintake relief vaveis aso arecommended gppliance for use with large diameter supply hose,
even on pumpers equipped with interna suction rdlief valves. Thisis recommended because the interna
relief vave provides no protection when alineis being charged with the suction intake valve closed. An
intake relief vave should have five fegtures. an air bleeder; an internd, dow operating water vave, a
pressure dump valve; a 30 degree elbow; and a swivel and locking device (Shapiro, 19964). Peters
(1994) dso recommends externa intake relief vaves even though the pumper is equipped with an
internd suction relief vave. He dates thet the internd rdlief valves may not respond quickly enough, a
relief device is needed before the intake valve, and that the internd relief vaveswill adjust up to 250 ps
asjudtification for his recommendation.

In some Stuations, a hydrant relay valve may be necessary. Thisisavave tha dlows a pumper
to connect to a hydrant and a supply line dready in operation and boost pressure without interrupting

the water flow. Thisisnormdly needed when long hose lays, large fire volume, or low hydrant



pressures are common and 4 inch hoseis used. Cities that have an average hydrant system and use 5
inch hose will probably not need a hydrant relay vave (Shapiro, 1996a).

Various adapters will be needed to adapt the large diameter hose thread chosen to existing
pump and hydrant hose connections. The exact adapters needed will have to be determined by existing
loca conditions, the type of large diameter hose couplings chosen, and standard operating procedures
adopted. Other accessories that might be used include samese vaves, LDH spanner wrenches, and
hose rollers to remove water from hose before reloading (Shapiro, 1996a).

Safety Concerns

Peters (1994) specificaly addressed large diameter hose safety. He cites one example of a gate
vavefalurethat occurred as large diameter supply hose was being charged during adrill. The gate
vavefaled in the area between the gate and the swivel, striking the pump operator and causing serious
injuries. In the course of investigation, a second identical valve was connected in the same manner as
the vave that failed, and this vave dso failed in the same location. The valvesinvolved in thiswere
sample upright gate valves, not pressure relief devices. 1t appeared that the valves were used as
intended, but there was afalure anyway. At thetime of the article, the cause of the failure had not been
determined and no further information was being released due to pending litigation. Peters dso cites
another example of awoman being injured when alarge diameter hose became disconnected and struck
her during amgor fire. He aso recommends severd safety precautions when using large diameter
hose. Firgt, pump operators should be properly trained to never exceed the norma operating pressure
rating of the hase when pumping through large diameter supply hose. This pressure is 185 ps for most
large diameter supply hose but is 135 ps for 6 inch hose. Second, valves should be operated dowly to
prevent water hammer. Pumper fire apparatus built according to the 1991 or later edition of NFPA
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1901 has built in protection as dl vaves 3 inch or larger must have vave actuating mechanisms that will
not open or close the valvesin less than three seconds. However, older pumpers will not have this
protection, and pump operators must be aware of this danger and be trained to operate valves
gopropriately. Third, discharges that feed large diameter supply hose should be equipped with pressure
and volumerelief devices. This has been discussed previoudy in thisliterature review. Fourth, Peters
recommends the previoudy discussed intake rdlief valves as a safety feature. Fifth, he recommends
locating large diameter discharges and intakes away from the pump operator’ s panel, when possible, to
prevent a hose or valve falure from injuring the pump operator. Sixth, he recommends using strain relief
devicesto prevent kinks in hoses at pumper connections. The 30 degree ebows mentioned by Shapiro
(1996h) in conjunction with the intake pressure relief devices would fulfill thisfunction. Last, Peters
recommends locking devices on al quarter turn couplings. Thisis dso an NFPA requirement, effective
August 20, 1993. Older hose may not have these locking devices but can be retrofitted in some cases.
McGraw (1994) dso cites pumping large diameter supply hose a too high a pressure,
particularly when supplying standpipe sysems in taler buildings, as a safety concern. He recommends
training operators to never pump large diameter supply hose a more than its rated operating pressure
and making arrangemernts to use other types of hose when higher pressures must be used. He aso cites
the need for pressure and volume rdlief devices on discharge outlets feeding large diameter supply hose.
Another safety concern is the method commonly used to load large diameter hose. NFPA
1500, “ Standard on Fire Department Occupational Safety and Health Program”, lists three exceptions
to agenerd rule that dl firefighters should be seated with seat belts fastened while an gpparatusisin
motion. One of these exceptions is during hose loading operations. Large diameter hose is commonly
loaded by driving over or dongsde the hose while firefighters on the apparatus load the hose. Thisis
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alowed by NFPA 1500 with the following provisons: (d) There must be a standard operating
procedure covering this practice, (b) there must be a safety observer not involved in the hose loading
process, () dl non-fire department traffic must be excluded from the areg, (d) the gpparatus must be
driven forward only at a speed not exceeding 5 miles per hour, and (€) no member shdl stand on the
tallstep, sidestep, running board, hose bed, or any other exposed position while the gpparatusisin
motion (Teele and Roche, 1993).
Cost

Another factor to be considered in adopting large diameter supply hose as a department
sandard is the cost of thishose. One method of comparing costs of various hose Sizesis to compare
the cost of the amount of hose necessary to move a specified quantity of water (Cottet, 1995).
Edwards (1995) compared the water carrying capacity of various hose szes based on a 60 ps hydrant
and ahoselay of 500 feet. He States that 3 inch hose will supply 350 gpm under these conditionsand 5
inch hose will supply 1,120 gpm. To fully supply a 1,000 gpm pumper would require three lengths of 3
inch hose and one length of 5inch hose. The author obtained prices from aloca vendor to compare
equivaent costs. To supply 1,000 gpm under this theoretical scenario would require 1,500 feet of 3
inch hose cogting approximately $4,800 or 500 feet of 5 inch hose costing approximately $2,450.
While 5 inch hose is more costly per section, less hose is heeded to accomplish the same purpose so the
overdl costislower.
Summary

Large diameter supply hose has severd advantages, but the primary advantage is lower friction
loss which results in greater water flow than smaler hose under equivaent conditions. There are some
disadvantages to large diameter supply hose, as well as some safety concerns, but these can be
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overcome with proper procedures, equipment, and training. The literature review influenced this study
gpecificaly in the selection of which hose to congder. Severd authors compared the flow
characterigtics of various szes of hose and 5 inch hose flowed sgnificantly better than 4 inch. Shapiro
(19964) specificaly compared 4 inch and 5 inch hose and showed that 5 inch hose could ddliver
sgnificantly more water. Edwards (1995) recommended Szing hose to fully supply your pumpers under
most conditions. Since dl Texarkana Fire Department pumpers are rated at 1,000 gpm or more, 1,000
gpm was chosen as the flow to use for comparisons. If 4 inch hose were to be used, multiple lines
would have to be laid to supply 1,000 gpm under most conditions. Based on these consderations, this

study concentrated on 5 inch hose.

Procedures

The research questions in this study were answered through the use of aliterature review, a
demondtration, and a subsequent survey of participants. The demongtration and survey are described
here.

Demongtration

In discussion with the department about the advantages and disadvantages of changing to large
diameter supply hose, some members expressed a desire to see this hose demongtrated and to actualy
use, load, and handle the hose themselvesin order to make a judgment about its appropriateness for our
department. To accomplish this, a demongtration was set up with the cooperation of the Paris, Texas,
Fire Department. Paris Fire Department had used 5 inch hose for severd years and was willing to

demondtrate its use and alow Texarkana Fire Department members to perform hands-on evolutions to
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ass g in the department’ s evauation. The members selected to participate (described under Population
heading below) traveled to the Paris Fire Department training facility and asssted their department with
deploying the hose, operating master streams, emptying the hose, and reloading it on the engine.
Members participating also had informal discussions with Paris Fire Department personnel and obtained
their opinions regarding use of the hosg, its advantages, and disadvantages. Following the
demondtration, the members were surveyed for their opinions through use of the survey insrument
described below.
Population

All members participating in the demondiration were surveyed. Members were selected for
participation in the demonstration based upon their volunteering to participate. When the demongtration
was scheduled, al members of the department were given the option to request to participate. Eight
members volunteered, and dl participated. The department has 72 uniformed personnd below the rank
of chief, so the sample represents agpproximately 11% of the department. All ranks within the
department were represented. The author viewed the demongtration but did not participate in the
urvey.
I nstrumentation

A survey was developed by the author to distribute to the participants. The survey addressed
the research questions except for the questions regarding adapters and cost. This information was not
readily available to participants in the survey. Because the overdl opinion within the department toward
this change appeared to be negative, a question was included to measure attitudes toward the proposed

change both before and after the demondtration. Thisitem was intended to indicate whether the overdl

-13-



resistance could be overcome with training and actua usage. Also included were items to indicate rank
and tenure. A sample survey can be viewed in the gppendix.
Coallection of Data

Surveys were distributed by the author to al participants and were returned through intra-
department mail. After the surveys were returned, the results were compiled by the author.
Assumptionsand Limitations

The author assumed that al respondents answered the survey honestly. The sample sze was
limited for two reasons. Firdt, the demondtration involved afull day out of town trip so the incluson of
additiona personnel was not possible. Second, only eight personnd volunteered to participate in the
demondtration. It is aso assumed that the participants were reasonably open-minded toward the

proposed change, regardless of thelr initid opinion.

Results

Response Rate

Eight personnel participated in the demondtration and survey. All eight returned the surveysfor
aresponse rate of 100 per cent.
Participants

Onefirefighter, three driver-engineers, three captains, and one battalion chief participated in the
sudy. Of those participating, one had atenure of lessthan 5 years, two had tenure of 6 to 10 years,

two had 11 to 15 years, and three had more than 15 years. This represents al ranks in the department
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other than the department head and there was a reasonabl e representation of senior and less senior
employees.
Advantages

All participants listed increased water supply as an advantage of the 5 inch hose. The second
most frequently listed advantage was the Storz couplings. These couplings are dso avallable on smaler
hose but are not currently used in this department. Also listed as advantages were less hose used (no
dud lays), amplified decison making (one or two lines, forward or reverse lay), less personnd and
equipment needed as compared to reverse lays, and one 5 inch hose easier to load than two 3 inch
hoses.

The mgjor advantage listed by participantsis aso the mgor advantage listed in the literature.
Large diameter supply hose has less friction loss than smdler hose and will deliver more water to the
fireground under equivaent conditions. The literature aso noted the advantage of fewer personnd and
less equipment needed to obtain maximum flows.
Disadvantages

Six out of eght participants listed difficulty in moving charged hoses as a disadvantage in using 5
inch hose. Threeliged difficulty in convincing the department of the value of the 5inch hoseasa
disadvantage. Other disadvantages listed were that 5 inch hose cannot be driven over, that existing
engines might have to be dtered to accommodate the larger hose, that the 5 inch hose is harder to drain,
and that rounding sharp corners with 5 inch hose might be difficult. One participant could see no

disadvantages to the 5 inch hose.
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Weight of the hoseis adso noted in the literature as a disadvantage. 1n addition, the literature
lists lower operating pressure, necessity of additiona hardware, and difficulty in driving over hose as
potential disadvantages.

Equipment and Adapters

This research question was answered through the use of aliterature review only. The literature
recommended relief devices on both the suction and discharge sides of the pump when using large
diameter supply hose, locking swivd fittings to overcome atwisting tendency in the hose, dow opening
valves, possbly a hydrant relay valve, and adapters and fittings to meet loca needs.

Safety Concerns

Four of the eight respondents could see no safety concerns at dl that would be different from
those with the existing hose. One listed 5 inch hose as a safety advantage in that more water could be
available more quickly. The other respondents listed the weight of the hose (charged or empty) asa
safety concern dueto the possibility of lifting injuries. The only other danger listed was an increased
tripping hazard due to the increased hose diameter.

The literature listed severa more safety concerns than were identified by the study participants.
Proper training in the recommended operating pressure of the hose and proper vave operation is
indicated. Rdief devices should be used where indicated and intake and discharge fittings should be
located appropriately.

Cost
Theissue of cost was addressed only through literature review and consultation with afire

equipment supplier to obtain cogt information. While 5 inch hose is more expengve per foot than 3 inch
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hosg, it isless expensive when the amounts of hose necessary to accomplish the ddivery of 1,000
gdlons per minute are compared.
Overall Opinion

The lagt two survey questions dedlt with the attitude of respondents toward the possibility of
changing to 5 inch hose prior to and after participating in the demongration. Respondents were given
four choices to describe their opinion: (@) Totaly opposed; (b) generdly againgt, but open to discussion;
(¢) possibly agood idea, but not completely convinced; and (d) definitely agood idea. Four
respondents described their opinion as generdly againgt, but open to discussion prior to the
demongtration. The other four respondents described their opinion as possibly a good idea, but not
completdy convinced. All eight participants described their opinion as definitely a good idea after

participating in the demondration.

Discussion

The findings of this study are conggtent with the findings of othersin the literature. The study
participants perception of the advantages and disadvantages of large diameter supply hose were
consstent with those found in the literature. More safety concerns were noted in the literature than were
recognized by the participants. This may indicate a need for more training on the potentia dangers of
using large diameter supply hoseif this department does convert. Of particular interest to the author
was the change in atitude of the participants after being exposed to the actud use of large diameter
supply hose. Prior to the demongtration, the participants were evenly split as to the wisdom of adopting

this change in this department, but none supported the idea completely. After the demongtration, the
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participants dl felt that this change was a good idea for the department. Prior to the demonstration,
severd department members mentioned difficulty in loading as one objection to the use of large diameter
supply hose. After the demongtration, four participants listed ease in loading as an advantage of 5 inch
hose.

From an organizationd pergpective, the use of 5 inch large diameter supply hose on dl engine
companies will address the problems noted in the introduction to this sudy. More water will be
delivered to the fire scene than can currently be done with 3 inch hose. The ISO credit for water supply
should beimproved. Resstance within the department to this change must be overcome, but this study
seems to indicate that most personnel can be convinced of the merits of the change through use of the

hose.

Recommendations

Based on the findings of this study, the author makes the following recommendetions:

1. The Texarkana Fire Department should begin a program to replace dl 3 inch supply hose
with 5 inch large diameter supply hose. Due to budgetary consderations, this replacement
program will have to be done on agradud basis. By converting two existing pumpers per
year and ordering the two pumpers anticipated to be purchased in the next two years with 5
inch hosg, the replacement program should be completed prior to the next scheduled SO

ingpection in 1999.
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2. A standard operating procedure for use of 5 inch hose should be devel oped which includes
congderation of the safety concernsidentified inthis study. Practica aspects of usage of the
hose should also be addressed in the procedure.

3. A training program for dl personnd should be developed and ddivered prior to placing the
large diameter supply hosein service. Thistraining program should address safety and
practical aspects of usage of 5 inch hose as well as the standard operating procedure to be

developed.
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Survey Digributed To Study Participants

TO: Personnd involved in 5" Hose Study
FROM: Harry H. Smms, Fire Chief
DATE: April 14, 1997

SUBJECT: Evduation of 5" Hose

Asaparticipant in the testing and eva uation of the large diameter supply hose we conducted in Paris, |
am interested in your opinion. Please take the time to complete the following survey regarding your
impressions of the demondtration. In order to make an informed decison on this matter, | need as much
input as possible. Please complete each question as completely as possible, usng the back of the form
if necessary. Thank you for your assstance.

1. Pleaseindicate your rank (circle one): FF DE Capt BC
2. Peaseindicate your tenurein this department (circle one):
lessthan 5 years 6-10 Years 11-15Years morethan 15 Years

3. What do you see as the advantages of the 5’ hose as compared to the 3" supply hose we are
currently usng?

4. What do you see as the disadvantages of the 5’ hose as compared to the 3" supply hose we are
currently usng?

5. What potentid safety concerns would you anticipate with a change to large diameter hose?
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. Prior to this demongtration, which of the following statements would have best described your
opinion of this department converting to large diameter supply hose?

a Totally opposed.

b. Generdly againg, but open to discussion.

c. Possibly agood idea, but not completely convinced.
d. Definitely agood idea.

. After this demondration, which of the following statements would have best described your opinion
of this department converting to large diameter supply hose?

a Totally opposed.
b. Generdly againg, but open to discussion.
c. Possibly agood idea, but not completely convinced.

d. Definitely agood idea.
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